Introduction
Earth, so far as we know, is the only planet in our solar system on which living systems have ever existed.
Since Earth's primeval atmosphere lacked free oxygen and therefore had no ozone layer to protect primitive cells and organisms from the Sun's killing radiation, life evolved in the sea for the first two billion years. The biological activity of primitive algae is considered a major factor in creating our oxygen atmosphere, making it possible to colonize land. 
Spacelab 1
As technicians examine the Spacelab module, a physician examines a prospective occupant. As we contemplate long journeys to other planets and lengthy stays in space, we must plan not only for the safe transportation and fife support of spacefarers but also for their comfort and well-being. Thehigh motivation that has characterized astronauts and cosmonauts in space flights so far cannot be expected to endure avoidable difficulties throughout tong missions. Consequently, whenever a process has been identified but the structure that carries it out is not known, it should be an insistent goal of science to identify the structure. The opposite is als0 true: It should be an insistent goal of science to identify the process or processes that a structure Carries out. Often this is disregarded because it is not thought to be urgent. The main reason for this appears to be that, in the academic world, process or functional sciences are administratively separate from, andinpoorcommunication with, theirrelevant structural sciences (e.g.,grossanatomy atthe level of theorganism or physical geography atthe level ofthe society).
Biosocial Evolution
Living systems are open systems that take from the environment (Miller 1990 Fray.Out
We can visualize the relationship among the levels of living systems by comparing a ceil to a ship's cable. As the more complex levels "fray-out" from their cellular form, they grow and thus produce the larger forms. Each of these levels, small or large, is composed of the same 20 subsystems, however. 
Emergents
The fact that systems at each level have systems at the level next below as their principal components doesn't mean that it is possible to understand any system as just an accumulation of 
Adjustment Processes
Living systems of all kinds exist in an uncertain environment to which they must adapt. Excesses or deficits of necessary matter-energy or information inputs can stress them and threaten their continued well-being or even their existence.
In the midst of flux, they must maintain steady states of their innumerable variables. The six classes of adjustment processes vary the input, internal, and output processing of matter and energy (matter-energy) and information.
All adjustment processes are used at some cost to the system.
Ordinarily a system that survives chooses the least costly of its alternatives.
Cross-Level Research
Because 
LST research strategy:
The following strategy is used to analyze systems at any level. It has been applied to systems as different as psychiatric patients and organizations.
"1o
Identify and make a two-or three-dimensional map of the structures that carry out the 20 critical subsystem processes in the system being studied (see (Miller 1978, pp. 121-202 Horvath 1961, Lewis 1981) . Such tests support the validity of living systems theory.
Applications of Living Systems Theory
Living systems theory has been applied to physical and mental diagnostic examinations of individual patients and groups (Kluger 1969 , Bolman 1970 , Kolouch 1970 ) and to psychotherapy of individual patients and groups (Miller and Miller 1983 ).
An early application of LST at organism, group, and organization levels was a study by Hearn in the social service field (1958) .
An application of living systems concepts to families described the structure, processes, and pathologies of each subsystem as well as feedbacks and other adjustment processes (Miller and Miller 1980 Research at the level of organizations includes a study of some large industrial corporations (Duncan 1972) ; general analyses of organizations (Lichtman and Hunt 1971 , Reese 1972 , Noell 1974 , Alderfer 1976 , Berrien 1976 , Rogers and Rogers 1976 , and Merker 1982 ; an explanation of certain pathologies in organizations (Cummings and DeCotiis 1973) ; and studies of accounting (Swanson and Miller 1989) , management accounting (Weekes 1983) , and marketing (Reidenbach and Oliva 1981) . Other studies deal with assessment of the effectiveness of a hospital (Merker 1987) and of a metropolitan transportation utility (Bryant 1987) .
*Personalcommunication (videotape and script) from R. A. Bell, 1986. Thelargest application of LSThas beena studyofthe performance of 41U.S.Armybattalions (Ruscoe etal. 1985) .It revealed important relationships between characteristics of matter-energy andinformation processing and battalion effectiveness.
A research studyis being conducted inc0operation withIBM, applying livingsystems process analysis totheflowsof materials, energy, communications, money, andpersonnel in a corporation, in ordertodetermine itscosteffectiveness and productivity. Several researchers (Bolman 1967; Baker and O'Brien 1971; Newbrough 1972; Pierce 1972; Burgess, Nelson, and Wallhaus 1974) have used LST as a framework for modeling, analysis, and evaluation of community mental health activities and health delivery systems. LST has also provided a theoretical basis for assessing program effectiveness in community life (Weiss and Rein 1970) .
Discussions
After a pretest of comparable methods of evaluation, a study of public schools in the San Francisco area was carried out (Banathy and Mills 1985) . A more extensive study of schools in that area is now in process under a grant from the National Science Foundation. (Miller 1986b) .
Other applied research studies are in planning stages, and proposals are being prepared for some of them. These include an investigation of how to combine bibliographical information on living systems at the cell, organ, and organism levels by the use of computer software employing living systems concepts; an analysis of insect behavior in an ant nest; and a study of organizational behavior and organizational pathology in hospitals.
The conceptual framework of LST and its implications for the generalization of knowledge from one discipline to another have been discussed by many authors (see Miller 1978 and Social Science Citation Index 1979 ft.) .
It is tooearlyto makea definitive evaluation ofthe validityof living systemstheory. Notenough studieshavebeencarriedout andnotenoughdatahavebeen collected.It is possible to say, however, thatthetheoryhas provedusefulin conceptualizing andworkingwithrealsystems at sevenof theeightlevels.Studies atthe eighthlevel,theorgan,have not sofar beencarriedout but thesewill beundertaken in the future. Inaddition, the general consensus of published articles aboutthetheoryhasbeen supportive.
A Proposed LST Space
Research Project
It appears probable that the space station that is now in the planning stage at NASA will become a reality in the next few years. It would be a prototype for future nonterrestrial communities--on the Moon and on
Mars.
The crew of such a station would include not only astronauts but also technicians and other personnel. In a real space situation, use of monitoring would be of value in many ways. It could identify and report technological or human problems as they occurred. Badges would make it easy for each spacefarer to be found at all times. The officer of the watch would be able to see instantly on a screen the location of all crewmembers with active badges.
In addition, the computer could be programmed to present possible solutions to problems and even to initiate necessary steps to assure continuation of mission safety and effectiveness in the event of inflight emergencies or breakdowns.
Analyzing such flows in subsystems of the space station would provide experience with a novel system for monitoring both living and nonliving components of future space habitations. This experience could well lead to use of similar methods on manned missions to the Moon or to Mars.
For instance, some time in the next century such procedures could be applied to a lunar outpost, a community that would include men, women, and children. A wide range of professional interests, expertise, abilities, and perhaps cultures mIght be represented in
Monitoring the Movement of People and Equipment at a Space Base
Identification badges containing tiny transponders could track the movements of the woman playing tennis in this space base or the man running on the track. Similarly, property tags with such microchips could report the up-to-thesecond location of the monorail train and guard the artwork and plants against theft. Communication of the microchip transponders with transponders mounted on walls would continually report the movements of both personnel and materials to a computerized expert system, If the man servicing the monorail train on the lower level were to get hurt, such automatic monitoring could summon aid in I second.
And analysis by living systems theory methods could determine whether the interaction between the two men on the walkway is an insignificant waste of time, an important social encounter, or a vital part of an informal communications network.
the lunarcommunity. Residents would live for long times under at least 6 feet of earth or other shielding, which would provide protection from solar radiation, solar flares, and other lunar hazards. Figure 4 shows such a lunar outpost with designated areas for a command center, habitation, solar power collection, a small nuclear power plant, lunar mines, a solar furnace to use the direct rays of 
Conclusion
The conceptual system and methology of living systems theory appear to be of value to research on life in isolated environments.
A space station, which must provide suitable conditions for human life in a stressful environment that meets none of the basic needs of life, is an extreme example of such isolation.
A space station would include living systems at levels of individual human beings, groups of people engaged in a variety of activities, and the entire crew as an organization. It could also carry living systems of other species, such as other animals and plants.
Using the subsystem analysis of living systems theory, planners of a station, either in space or on a celestial body, would make sure that all the requirements for survival at all these levels had been considered.
Attention would be given not only to the necessary matter and energy (including artifacts such as machinery and implements)
but also the equally essential information flows that integrate and control living systems.
Many variables for each subsystem could be monitored and kept in steady states.
Use of living systems process analysis of the five flows of matterenergy and information would assure that all members of the crew received what they needed, that distribution and communication were timely and efficient, and that the command centers within the station and on Earth were fully informed of the location and activities of personnel, particularly during an emergency.
